Neuronal subtype-specific genes that control corticospinal motor neuron development in vivo.
Within the vertebrate nervous system, the presence of many different lineages of neurons and glia complicates the molecular characterization of single neuronal populations. In order to elucidate molecular mechanisms underlying the specification and development of corticospinal motor neurons (CSMN), we purified CSMN at distinct stages of development in vivo and compared their gene expression to two other pure populations of cortical projection neurons: callosal projection neurons and corticotectal projection neurons. We found genes that are potentially instructive for CSMN development, as well as genes that are excluded from CSMN and are restricted to other populations of neurons, even within the same cortical layer. Loss-of-function experiments in null mutant mice for Ctip2 (also known as Bcl11b), one of the newly characterized genes, demonstrate that it plays a critical role in the development of CSMN axonal projections to the spinal cord in vivo, confirming that we identified central genetic determinants of the CSMN population.